SYNOPSIS Factor VII levels have been measured in 100 patients with liver disease following parenteral vitamin K1 therapy. There was good agreement between specific factor VII measurements and the one-stage prothrombin time apart from six patients with compensated cirrhosis in whom the prothrombin time was prolonged despite the presence of normal factor VII levels. A mean activity of 58 % was found in patients with cirrhosis. Cirrhotic patients with features of hepatic decompensation had a significantly lower mean level of activity (40 %) than the 'contrast' patients with surgical obstruction of the major bile ducts (93 %). Patients with chronic active liver disease had moderate depression of factor VII levels and those with non-cirrhotic alcoholic liver damage had mean activities similar to the contrast group.
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Factor VII levels could not be correlated with BSP retention but there was a correlation with serum albumin concentration.
It is concluded that the prothrombin time using the Quick test with a standardized thromboplastin showing good sensitivity to factor VII, eg, the Manchester reagent (BCT), provides a reliable index of coagulability in chronic liver disease, and specific factor VII assays are not indicated.
The liver is the major site of synthesis of many clotting factors (Roberts and Cederbaum, 1972) and it is not unexpected that reduced levels of these have been reported in liver disease (Owren, 1949; Hallen and Nilsson, 1964; Donaldson et al, 1969) .
Biochemical tests of liver function have traditionally been used to assess and monitor the progress of patients with hepatic disorders. More recently, both broad-spectrum tests of blood clotting, ie, onestage prothrombin time and partial thromboplastin time and specific clotting factor measurements, particularly factor VII assays (Dymock et al, 1975) , have proved of additional value in the diagnosis and assessment of liver disease. When measuring factor VII levels most workers have had to rely on combined assays such as the P and P test and Normotest (Hillenbrand and Sherlock, 1973; Henning and Yano, 1973) which are affected by deficiencies of other clotting factors, eg, factors II and X as well as factor VII. However, the availability of a naturally occurring factor VII deficient plasma in beagle dogs (Poller et al, 1971) has provided a standardized specific clotting factor VII assay. Its importance in accurately reflecting the state of hepatic function in Received for publication 8 April 1976 clinical situations, particularly acute hepatic failure, has recently been reported (Poller et al, 1971; Dymock et al, 1975) .
This study assesses the levels of factor VII after a course of parenteral vitamin K1 in patients with chronic hepatic disease. After the administration of this vitamin it is assumed that the level of factor VII and other prothrombin complex factors will relate solely to the liver's synthetic ability. Their correlation with other clinical and laboratory parameters of hepatic function is determined. An assessment is made of the genuine need for specific factor VII measurement in addition to the one-stage prothrombin time in chronic liver disease.
Patients and methods
One hundred consecutive patients admitted to the Liver Unit of this hospital had, in addition to routine haematological and biochemical tests, an evaluation of their levels of factor VII within 72 hours of completing an intravenous course of vitamin K1 therapy in a dose of 20 mg daily. Factor VII assays were performed using a single batch of lyophilized plasma from congenital factor VII deficient beagle dogs (Poller et al, 1971) . 971 G. Green, L. Poller, Jean M. Thomson, and I. W. Dymock For an analysis of the results, patients were grouped diagnostically and the relationships between factor VII levels, serum albumin, one-stage prothrombin time, and bromosulphthalein retention were correlated.
Twenty-three patients who were subsequently shown to have surgical obstruction to the major bile ducts as a cause of their abnormal liver function were chosen as a 'contrast' group as hepatocellular function might be expected to be only minimally disturbed in these people, and in all cases there was a return to normal biochemical function after surgical relief of the obstruction.
Results
The final diagnoses reached in the 100 patients studied are shown in the limit of our normal range. The mean prothrombin time of 18-5 seconds was significantly prolonged (p < 0-001). Twenty-three patients had a prothrombin time greater than 13-5 seconds, but five of these had a normal level of factor VII. Nineteen of the 41 patients with histologically proven cirrhosis exhibited features of hepatocellular decompensation, ie, hepatic coma or precoma and/or ascites, oedema, and hyponatraemia. This group was of particular interest. The mean factor VII level of these patients, 40%, was significantly less than that of both the obstructive patients and the 'compensated' cirrhotics (p < 0 0001 and < 0-0005 respectively). The mean prothrombin time (19 5 seconds) was also significantly prolonged. A similar difference was likewise observed in the serum albumin concentrations (fig 2) . The correlation of prothrombin time and factor VII was absolute, both tests being abnormal in all cases.
Of the compensated cirrhosis patients, 16 showed an abnormal prothrombin time but only 10 had a low factor VII activity. The shorter mean prothrombin time showed an appreciable prolongation of the prothrombin time and in each case this was associated with a low factor VII. The mean albumin concentration was 38 g/l.
RELATIONSHIP BETWEEN FACTOR VII LEVELS AND OTHER TESTS OF LIVER FUNCTION
Bromsulphophthalein retention (fig 3) Although there appeared to be some correlation between BSP retention and factor VII in the 34 patients in whom (Dymock et al, 1975) , but this study shows the assay to be of less value in chronic liver disease.
In the group of patients with major bile duct obstruction, the great majority had normal factor VII levels and prothrombin times following vitamin Ki administration. These patients provided a useful contrast group. In the chronic active liver disease patients a substantial minority of subjects had residual coagulation disturbance after vitamin K1 shown by both prolonged prothrombin time and reduced factor VII levels. This indicated gross impairment of hepatic synthetic ability as suspected 25 from routine biochemical tests such as serum albumin. id one-stage Patients with hepatic cirrhosis had markedly reduced levels of factor VII and prolonged prothrombin times. Levels in cirrhotics were signifithis relation-cantly lower than in the chronic active group. This nce (p > 0 1). difference was due to a failure to respond to vitamin Ki administration by approximately half of these correlation be-patients, most of whom had decompensated ciralbumin con-rhosis. his correlation
Patients with liver cell damage secondary to exrith low factor cessive alcohol consumption showed virtually no tes above the impairment of factor VII synthesis following his laboratory. parenteral vitamin K1. The 72-hour period of abstinalbumin gave ence which accompanied the treatment may also have contributed to this observation. Although the significance and possible importance )rrelation co-of specific factor VII studies in liver disease have me and factor been appreciated in the assessment of liver synthetic 01). However, reserve, there has been little practical opportunity sly, was not a to assess the value because of the lack of adequate ated cirrhotic factor VII deficient plasma substrate for the assays. )in time, factor Severe congenital deficiency of factor VII in man, ,entrations are suitable for supplying plasma substrate for the assay, is extremely rare. An artificial factor VII substrate is difficult to prepare. The discovery of a congenitally severe defect of factor VII in a colony of beagle dogs has facilitated limited clinical studies which have on factor VII shown that the assay is of great value in assessing r synthesis in the prospects of survival in acute liver failure following the (Dymock et al, 1975) . As supplies of VII deficient Ki.
plasma are severely restricted it was important to the liver, has a evaluate if any important contribution was made by other clotting specific factor VII assays in the management of urs (Loeliger et factor VII is usually employed in this test (Poller et al, 1971; Zucker et al, 1970) . We have therefore compared the relative value of the specific factor VII assay with the broad-spectrum test, the prothrombin time using BCT, in the various groups with chronic liver disease. There was a suggestion that the factor VII assay gives an earlier index of responsiveness to Ki therapy than the prothrombin time. Where a prolonged prothrombin time was associated with a low factor VII activity after vitamin K1 poor hepatic synthetic reserve might be inferred. It is reassuring that in only a few of the compensated cirrhotics were there discrepancies between the factor VII and prothrombin time results. In these cases the prothrombin time using BCT appears to be a better measure of the residual coagulation abnormality following the response to vitamin K1 than specific factor VII assays.
In patients with obstructive jaundice, chronic active liver disease, and decompensated cirrhosis, the factor VII assay provides no additional information to the prothrombin time.
In those patients with decompensated cirrhosis, the failure of response to vitamin K1 was demonstrated equally by both tests, and no additional information of the prothrombin time was provided by a specific factor VII assay to either classification of severity or prognosis. Both the prothrombin time test and the factor VII levels were, however, significantly more abnormal in the decompensated group than in the compensated cirrhotics.
There was no close correlation between factor VII levels and BSP retention. As the latter test is more closely linked to excretory function of the liver it suggests that impairment of the two functions need not follow a constant relationship. There was a good correlation of factor VII and albumin level but the wide scatter of the normal range of albumin concentrations plus the effect of other system disease, eg, renal, on its levels limits its sensitivity as a marker of liver synthesis.
It may be concluded that in chronic liver disease there are no advantages in performing the specific factor VII assay in addition to the prothrombin time using BCT. It must not be assumed, however, that this will be the case if the prothrombin time is performed with a different type of thromboplastin reagent, as it has been established that the BCT possesses greater sensitivity to factor VII than commercial thromboplastin reagents used in the Quick test (Zucker et al, 1970; Poller et al, 1971) . It is thus reassuring that this study indicates that the conventional coagulation test available to all British hospitals provides adequate assessment of hepatic clotting factor synthesis in patients with chronic liver disease. We thank Professor J. 
